Abstract-A kind of indoor locating algorithm based on RFID has been put forward since the indoor positioning system can not fully meet the requirements of location services. The algorithm takes the propagation characteristic of signal as the breakthrough point and improves the positioning precision of the algorithm by means of regional division, regional judgment strategy, virtual node, and so on. The optimal target position of the access point was put forward and an effective analysis of the regional division and virtual node was done along with the robustness design through the experimental analysis.
INTRODUCTION
With the continuous progress of science and technology, more and more intelligent service have been required to meet the different needs of different groups of people. Nowadays, there have been many universities and research centers doing researches on automatic positioning technology and indoor positioning system for years [1, 2] . Indoor positioning system is usually used to locate people or required objects in large buildings and closed environments. Global Positioning System (GPS) [3] is a commonly used localization system nowadays. But for GPS is a system depending on satellite, it generally does not function when the object to be detected in the room. In order to overcome the disadvantage of GPS and locate object accurately in the complicated indoor environments, researchers developed several indoor positioning system, such as: Active Badges [4] , the first indoor location sensing system developed by AT&T Cambridge, which used diffuse infrared technology to realize indoor location; Crickets [5] , Active Bats [6] and Dolphin [7] are an ultrasonic positioning system, the computer vision system [8] and the Cell Phone positioning system [9] (E-911). All these indoor positioning system have their own advantages and limitation as well, among which the location sensing system use commercially available RFID devices can reduce construction cost. Its working principle is that Received Signal Strength Information (RSSI) was employed to estimate the distances between transmitters and receivers. Usually RF signals are used [10] and those system based on RF signals can be usually split into WaveLAN [11] , UltraWide Band [12] and RFID. Some popular RFID location finding systems are called LANDMARC [13] and SpotON [14] . LANDMARC is a successful RFID positioning system where an RFID active tag is preprogrammed with an ID to be identified by the readers. SpotON is a new tagging technology for 3D location detection based on RSS.
RADAR [15, 16] is another RF based popular system used for locating and tracking objects or people in indoors. With the deepening of research on Internet of things technology, researchers are not only concerned about the reliability of data transmission [17] and the algorithm design [18, 19] , but also the development of positioning device [20, 21] and its application such as the vehicle license plate [22, 23] , the wrist watch [24] and so on. Not only that, some of the techniques have also been integrated into the indoor position system, such as the Inertial Navigation System [25] (INS), the Finger Printing Method [26] (FPM), and LF RFID localization system [27] .
In this paper, based on some existing indoor positioning system, we propose an indoor positioning algorithm and carry out a series of experimental research on the experimental platform of our own design, and our purpose is to enhance the accuracy of indoor positioning.
II.
INDOOR POSITIONING ALGORITHM PRINCIPLE a. Real-Time Tracking (RTT Algorithm)
The RTT algorithm is an indoor positioning algorithm of real-time location tracking based on ranging technology. The reader is set on the main body of the measured target. Using 3 or more than 3 reference nodes of the known position coordinates to real-time locate the measured target by using trilateration method. If the coordinates of the known node is (x i ,y i ), and that of the target location is (x p ,y p ), then the distance between the reference node i and target node p can be expressed by
After solving simultaneous equations by bring 3 or more than 3 reference nodes (x i ,y i ) into the formula (1) respectively, the position coordinate of the target node could be obtained.
b. Fingerprint-identifying Technique (FTP Algorithm)
The positioning process of Fingerprint Identification Positioning System (FPT Algorithm) can be divided into two phases: offline and online phases. In the offline phase, when the position coordinates of the target node is known, the RSSI information of each node can be collected and pre-stored in the database in the form of vector for the use in online phase. In the online phase, the RSSI information can be collected in real-time and has an optimal matching with the RSSI information pre-stored in the database in the offline phase, and then the position coordinates of the target node can be estimated. Improved FPT algorithm [13] combined the RTT and FPT technology, using the RTT positioning algorithm when the distance is greater than a certain value.
When the distance is less than a predetermined value, improved FPT positioning algorithm was adopted. 
The positioning process can be divided into two phases: offline and online measurement phases.
In the offline measurement phase, the calibration of signal propagation parameters A and n needs to be completed in the environment by collecting a large number of RSSI values. The online measurement phase can be divided into the following steps: Imax∈ [1, 2, 3] Imax∈ [10, 11, 12] 
IV. SYSTEMIC CONSTITUTION AND IMPLEMENTATION PROCEDURE
The hardware architecture of indoor positioning system is shown in figure 4 , which consist of a wheeled mobile robot, a RFID reader and several RFID tags. The RFID tag can be divided into two categories, active and passive modes [14] . The active tag need power supply while the passive does not. The coverage of RFID system is in the low frequency range of 100-500 kHz, the high frequency range of 13.56MHz, the ultra-high frequency (UHF) range of 860-960 MHz, the microware frequency range of 2.4 GHz and 5.8 GHz. Among them, the application of UHF and microware band is the most prominent [15] . The CC1100 is a low cost truly monolithic UHF transceiver, which is designed for low power wireless applications. It has the features of low power consumption, transmission distance, strong anti-interference ability etc.. In view of its own RSSI signal strength detection function, the CC1100 is used as wireless transceiver of RFID reader and tags in the positioning system designed in this paper. The working principle of the system is as follows. The RFID reader is connected to the wheeled mobile robot through the serial port. When the system is in the working state, the signal intensity of each tag is collected within time period by the RFID reader, and these data will be immediately sent to the host computer of the wheeled mobile robot. After receiving the information from the RFID reader, the current position of the robot can be calculated according to the positioning algorithm present in this paper. By combining the feedback information of electronic compass and encoder, the path planning of the robot is immediately carried out. Finally, the motion instruction of the robot in the next step is transmitted to the console computer through the serial port. Go round and begin again, until the robot reaches the predetermined position. The data transmission network between RFID reader and tags is shown in figure 5 . As can be seen from the graph, the wireless signal is firstly sent in the form of broadcast from the positioning tag to all reference tags. After receiving the signal, each reference tag will immediately send its own RSSI detected to the RFID reader. The RSSI data of all reference tags is uploaded finally to PC according to a certain format through the serious port. The data frame format as shown in Table 2 . Considering the data being sent at the same time from the multiple reference tags could have a timing conflict and data packet dropout, a communication protocol is proposed in this paper. The protocol noted that the synchronous signal should be broadcasted periodically from the positioning tag, and the RSSI should be send in turn to the RFID reader at a certain time interval.
The test results show that this protocol can avoid conflicting phenomenon when multiple reference tags sending data to the RFID reader. The data communication mode is shown in Figure 6 . It can be seen from Figure 6 that the periodic parameter is 500ms and the time interval is 30ms. Set the weight ratio of P 4 as P 1 :P 2 :P 3 =1:2:3, and the coordinates of P 4 are: 13 14 34
Set the weight ratio of P 5 as P 1 :P 2 :P 3 =1:1:4, and the coordinates of P 5 are: 13 14 34 The positioning error of scheme 2 is obviously much less than that of scheme 1 and is of much higher positioning accuracy under the same environmental conditions (see figure 7) , so it is necessary to introduce the regional division and virtual node in this algorithm. 
